INTRODUCTION

51
Insectivorous bats are small and consequently are strongly affected by the thermal The most effective energy conserving mechanism available to mammals is torpor 64 (3, 10). Reductions in body temperature (T b ) and metabolic rate (MR) characterise torpor 65 and result in significant energy savings particularly when T a is low (24). Small mammals, 66 such as bats in particular, often make use of torpor to compensate for their large surface 67 area to volume ratio, which increases heat loss and thus energy requirements. Whereas in 68 the past multiday torpor (hibernation) in bats was thought to be an adaptation specifically 
MATERIAL AND METHODS
115
Northern long-eared bats were captured using mist nets at two field locations. Bats were in Queensland, Australia (17°50'S, 146°03'E), bats were captured during winter (July- 
RESULTS
204
Body mass of N. bifax did not differ among seasons and regions and the overall mean was 205 9.8 ± 1.1 g (n = 26). for both slope and intercept.
219
At T a below the TNZ (< 30.7°C), bats readily entered torpor during all seasons.
220
Mean TMR of subtropical bats measured at T a s between 6.5 and 11.4°C was 0.048 ± 0.006 221 ml O 2 g -1 h -1 (n = 9, T a = 8.9 ± 0.5°C) and TMRs for all seasons were statistically 222 indistinguishable (Fig. 2 ) . Mean TMR of tropical bats measured at T a s between 6.5 and 223 11.4°C was 0.046 ± 0.007 ml O 2 g -1 h -1 (n = 9, T a = 9.0 ± 0.8°C) and did not differ from 224 10 that in subtropical bats (Fig. 2) Fig. 3 ) with no differences among seasons and regions.
227
Torpid bats thermoregulated once T a decreased below a population-specific 228 threshold. During summer and winter, subtropical bats began to increase TMR 7-fold at a 229 population-specific threshold T a of 3.5 ± 0.3°C (n = 7; Fig. 3 ) and the T a at which the 230 increase occurred did not differ between seasons. Tropical bats increased TMR 14-fold at a 231 population-specific threshold T a of 6.7 ± 0.7°C (n = 7; Fig. 3 ), which differed significantly were consistently above the regression line.
244
The T b of torpid thermoconforming bats decreased with T a (Fig. 5) . In contrast, the 
305
If the thermal response of TMR is examined using Q 10 , the overall Q 10 between 306 BMR and minimum TMR was 4, similar to other small hibernating mammals (10, 13) .
307
However at high T a , TMRs were consistently above that predicted by the regression line 308 (Fig. 4) despite the increased T b -T a differential in the TNZ ( it may involve inhibition of enzymes (10, 16, 28 
